ABSTRACT Introduction: End-stage chronic obstructive pulmonary disease (COPD) patients with acute respiratory failure are often treated by representatives from different medical specialties. This study investigates if the choice of treatment is influenced by the medical specialty. Methods: An online cross-sectional survey among four Austrian medical societies was performed, accompanied by a case vignette of a geriatric end-stage COPD patient with acute respiratory failure. Respondents had to choose between noninvasive ventilation (NIV), a conservative treatment attempt (without NIV) and a palliative approach. Ethical considerations and their impact on decision making were also assessed. Results: Responses of 162 physicians (67 from intensive care units (ICUs), 51 from pulmonology or internal departments and 44 from geriatric or palliative care) were included. The decision for NIV (instead of a conservative or palliative approach) was associated with working in an ICU (OR 14.9, 95% CI 1.87-118.8) and in a pulmonology or internal department (OR 9.4, 95% CI 1.14-78.42) compared with working in geriatric or palliative care (Model 1). The decision for palliative care was negatively associated with working in a pulmonology or internal department (OR 0.16, 95% CI 0.05-0.47) and (nonsignificantly) in an ICU (OR 0.41, 95% CI 0.15-1.12) (Model 2). Conclusions: Department association was shown to be an independent predictor for treatment decisions in end-stage COPD with acute respiratory failure. Further research on these differences and influential factors is necessary. @ERSpublications Physicians from different departments make different treatment decisions in end-stage COPD patients with acute exacerbations. This may lead to over-or undertreatment. Subsequent training efforts (including ethical decision making) may be beneficial.
Introduction
Chronic obstructive pulmonary disease (COPD) is the third most common cause of death in the European Union and has a high prevalence among adults aged ⩾40 years [1] . End-stage COPD is marked by a severe functional decline, frequent exacerbations and hospital admissions [2, 3] . Deterioration in this phase is often caused by exacerbations, making end-of-life prediction uncertain (figure 1) [4] .
Noninvasive ventilation (NIV) and palliative care are important treatment options in end-stage COPD, whereas NIV is not limited to only a therapeutic intervention, but can also be used as a ceiling therapy with palliative intent [5] [6] [7] [8] . Palliative care is defined as "interventions aimed to prevent and relieve suffering by controlling symptoms and providing other support … in order to maintain and improve … quality of living during all stages of chronic life-threatening (or terminal) illness" [9] . However, not all eligible patients receive these treatment options and resources vary due to region and hospital, thus creating differences in the quality of care [9] [10] [11] [12] [13] .
On the clinician side, treatment decisions in end-of-life situations seem to be influenced by their personal knowledge/experience, assessment of the situation, and personal and ethical values/beliefs [4, [13] [14] [15] [16] . This decision making under uncertainty may therefore be subject to judgemental bias [17] . The main ethical considerations in end-of-life situations are the medical indication or appropriateness (beneficence and nonmaleficence) and the will of the patient (i.e. respect for patient autonomy/preference), as well as quality of life, contextual factors and issues of justice/fairness [18] [19] [20] .
As COPD patients are cared for by a variety of healthcare providers from different specialty fields [21] , evidence about the correlation between treatment differences and physician specialty (or demographic characteristics) is sparse and contradictory [22] [23] [24] [25] . To date, no study of treatment decisions in end-stage COPD patients has been undertaken. Our hypothesis was that doctors would opt for different treatments according to their departments. Therefore, the overall aim of this study was to determine whether (or not) physicians would choose different treatment pathways in end-stage COPD based on their different departments. Additional aims were to evaluate whether any sociodemographic or ethical factors could serve as predictors for decision making and how important ethical aspects were to physicians in their decision process. If treatment choices differ, chances are high for end-stage COPD patients to experience markedly different therapeutic approaches in a crucial phase of their disease, with possibilities ranging from under-to overtreatment.
Methods

Study design
A cross-sectional survey via a web-based questionnaire was carried out among physicians from four different Austrian medical societies from July 28 to August 18, 2016.
Sample
Members of five Austrian medical societies were invited to participate. Four societies participated: the Austrian Society of Pneumology, the Austrian Society for Internal and General Intensive Care and Emergency Medicine, the Austrian Society for Geriatrics and Gerontology, and the Austrian Palliative Society. The fifth, the Austrian Society of Internal Medicine, declined the invitation.
Only completed questionnaires from physicians actively treating patients and working in the fields of 1) intensive care, 2) pulmonology or internal medicine and 3) geriatric or palliative care (thus forming the groups) were included in the analysis. A fourth group (working in the emergency department) had been planned, but was excluded as only five participants were recruited.
An estimated minimum sample size of 133 respondents was calculated by means of the Chi-squared goodness-of-fit test with G*Power (www.gpower.hhu.de), using a medium effect size of 0.3, an α-value of 0.05, a minimal power of 0.80 and 4 degrees of freedom.
Data safety and ethics
To ensure anonymity, participants received an e-mail via their societies with a link to the survey (which did not contain any hidden codes) at www.soscisurvey.de. No information (e.g. IP address) was collected about participants taking part in the survey.
The survey was conducted among experts in the field, with neither patient involvement nor interventions, and therefore an ethics committee approval was not obligatory, as was confirmed by the Ethics Committee of the City of Vienna (Vienna, Austria). The ethics guidelines of the Declaration of Helsinki were followed.
Questionnaire
To answer the research question, a case vignette (table 1) and a supplemental questionnaire were developed, since no adequate vignette and questionnaire were available. Vignettes are considered to be valid tools for measuring the quality of physicians' practices and a better gauge of treatment decisions than standardised patients, medical record abstraction or claims data analysis [26] [27] [28] .
Designed according to recommendations in the literature [26] , the case vignette featured a typical geriatric end-stage COPD patient with acute respiratory failure on admittance to the hospital. The background information provided was concisely limited (as it is often experienced in clinical cases), thus not allowing a medically right or wrong decision. Additionally, respondents had to make an either/or choice, implying that a "palliative approach" meant sole symptom control in a terminally ill patient (not receiving any further life-prolonging therapies).
The supplemental questionnaire was composed of four parts. First, medical ethics considerations had to be rated, with items in this section comprising four to six questions each and covering the four topics as defined by JONSON et al. [19] , i.e. medical indication, patient preference, quality of life and contextual ) is 84%. Patient history reveals the development of an increasing resting dyspnoea in the last 4 days. There has been COPD (Global Initiative for Chronic Obstructive Lung Disease stage IV) and chronic heart failure (New York Heart Association functional class III) for years. One year ago, long-term oxygen therapy was initiated. Inhalation and drug therapies have already been maximised. In recent months, the patient has increasingly presented for respiratory distress and COPD exacerbations, and therefore has been hospitalised repeatedly. 6 weeks ago, he had to be intubated in a critical condition and ventilated for 12 days. The patient found this intensive care unit stay to be very stressful. He subsequently refused the initiation of nocturnal home noninvasive ventilation because it would affect him too much. He also refused to be transferred into a nursing home. He is cared for by a home nurse several times a day. According to a telephone message from the family doctor, the patient has become increasingly enervated since his last stay in intensive care, and spends more and more of his days in bed due to his shortness of breath. features. Second, respondents were asked whether they had had to make a similar decision in a case of their own and whether they had actively sought answers to these medical ethics questions. The third part asked questions about practical decision making and assessed the relevance of the survey topic for the respondents' daily work. The fourth part focused on common sociodemographic factors, i.e. level of education, job experience, age and sex. The final questionnaire comprised 81 items.
After three physicians tested the first draft, the revised questionnaire was then pre-tested among 18 physicians with the focus on understandability, operability and decision distribution. All recommendations for the questionnaire were implemented, and the case vignette was revised prior to final delivery to incorporate input from a geriatrician and an intensivist.
The complete survey (in German) is available in the supplementary material.
Statistical analysis
Descriptive statistics used the Chi-squared test to present the sample characteristics and ANOVA for a comparison of age by department affiliation. All sociodemographic factors were dichotomous, with the exception of job experience and age, which were interval scaled. The questionnaire asked for multiple education levels, but only the highest specialisation was taken into consideration. The hypothesis was tested by the Chi-squared test. The questions pertaining to ethics and to practical decision making used a four-grade Likert-scale, thereby inducing a forced choice. Questions regarding the specific case that respondents were asked to recall from their own experience were dichotomous. All were calculated by the Chi-squared test and Fisher's exact test. Multivariable logistic regression analysis was then used to explore the association of various predictors with the treatment decision. Therefore, the treatment decisions were dichotomised as NIV "yes" or "no" and palliative care "yes" or "no", and calculated as separate models. The "geriatric and palliative care" group was chosen as the reference group for both models, as the significance (in the post hoc analysis) of the treatment decisions in the different groups was the highest against this group. For choosing the various predictors, age was tested by point-biserial correlation, all other items by the Chi-squared independent test with Cramérs V on contingency/correlation against the dichotomised treatment decisions. All significant variables ( p⩽0.05) were correlated with each other for avoidance of multicollinearity. In the case of a higher correlation (Cramérs V 0.6-1.0), the variable that had the higher association with the outcome was used. The variables were then sequentially included into the regression according to their significance value [29] [30] [31] . Due to the limited sample size, only parsimonious models without interactions were applied. Statistical analysis was performed using SPSS Statistics for Macintosh version 23 (IBM, Armonk, NY, USA).
Results
Participants
Of the 2075 physicians contacted, 243 took part in the survey (response rate 11.7%), which led to 162 eligible questionnaires as shown in figure 2. The mean age of the participants was 49 years; doctors working in geriatric and palliative care were significantly older than doctors in the other departments. Around two-thirds of the physicians had ⩾10 years of job experience, with the majority being trained specialists. The baseline characteristics are shown in table 2.
Treatment decision 38 (23%) respondents chose NIV, 50 (31%) respondents chose a conservative treatment approach and 74 (46%) respondents chose a palliative approach. Choices differed markedly depending upon the department where the physicians worked (figure 3).
Predictors for the treatment decision Two models were calculated: Model 1 for the decision for or against NIV and Model 2 for the decision for or against palliative care.
Intensivists had an almost 15-fold probability and pulmonologists/internists a nine-fold probability of inducing NIV in comparison with geriatricians/palliative physicians. By contrast, increasing age of the physician tended to correlate significantly against starting NIV. No effect was observed due to the following variables: amount (years) of professional experience, educational level and the importance of low patient stress due to the intervention. Details are shown in table 3. Furthermore, pulmonologists/internists had a 16% probability and intensivists a 41% (nonsignificant) probability for choosing palliative care in comparison with geriatricians/palliative physicians. Physician age, amount (years) of professional experience and educational level had no influence on this decision; neither did the recommendation to draw up a living will. Details are shown in table 4.
Additional findings
In the comments section of the case vignette, 43% of the respondents wanted to know if the patient had any sort of precautionary directive (living will, healthcare proxy, etc.). Other questions pertained to medications, laboratory results (arterial blood gas, N-terminal pro-brain natriuretic peptide), imaging (radiography, computed tomography) and the opinion of relatives.
All but the contextual factors of the medical ethics considerations seemed to be of high importance to the majority of respondents. The overall results are shown in the supplementary material.
Significant differences among the groups were found in four items. "Probability of success of the intervention" was rated "very important" by 60% of the intensivists, 47% of the lung/internal physicians and 80% of the geriatricians/palliative physicians ( p=0.001). "Lack of independence -need for nursing care" was rated "very important" by 28% of the intensivists, 39% of the lung/internal physicians and 14% of the geriatricians/palliative physicians ( p=0.003). "Functional status before the treatment" was "very important" for 40% of the intensivists, 63% of the lung/internal physicians and 32% of the geriatricians/ palliative physicians ( p=0.015). The aspect of "Dementia" was "very important" for 28% of the intensivists, 35% of the lung/internal physicians and 16% of the geriatricians/palliative physicians ( p=0.046).
131 (81%) of the respondents answered the optional items pertaining to a specific case from their experience and ratings were similar to those given for the medical ethics considerations. The physician groups differed in two of their ratings. 1) 86% of the intensivists, 70% of the lung/internal physicians and 91% of the geriatricians/palliative physicians claimed to have actively considered or asked if the patient had dementia ( p=0.039). 2) 14% of the intensivists, 40% of the lung/internal physicians and 31% of the geriatricians/palliative physicians declared that the attitude of the ICU physician regarding admittance of the patient had influenced their decision ( p=0.021). Odds ratios were obtained by multivariable logistic regression. OR >1 shows a higher probability for NIV. # : physicians with a positive answer to: "Do you advise patients with a foreseeably severe disease progression and/or limited life expectancy to draw up a living will?". OR <1 shows a lower probability for a palliative approach.
# : these respondents stated that the concerns of other professional groups (e.g. nurses) involved in patient care had influenced their decision in the specific case they were asked to recall; ¶ : these respondents stated that they actively asked if a guardianship was in place in the specific case they were asked to recall.
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With regard to practical decision making, differences were found in two questions. 80% of the intensivists, 59% of the lung/internal physicians and 89% of the geriatricians/palliative physicians said they "always" read through an existing patient directive themselves before making their decision ( p=0.006). 17% of the intensivists, 18% of the lung/internal physicians and 50% of the geriatricians/palliative physicians said they "always" try to discuss important decisions with patients who are cognitively restricted (e.g. somnolence, dementia, delirium) ( p<0.001).
127 (80%) of the respondents indicated that they "always" or "often" had to make similar decisions in the last 4-6 weeks (i.e. if a therapy was to be intensified, limited or withdrawn). 143 (91%) of the respondents specified that they "always" or "often" had clear principles for making such a decision. Half of the respondents (49%) affirmed that end-of-life decisions are "often" or "always" stressful to them, even though 96% said they would "always" or "often" discuss the decision in advance with colleagues (or others). 165 (97%) stated that workload was "not" or "less important" for their decision, but in the recalled case 32 (25%) indicated that their "current mood, workload, empathy/antipathy" had influenced their decision negatively. 118 (77%) indicated that "guidelines for using resources, especially specialised beds" were "not" or "less important", as was confirmed by 102 (80%) who did not "consider it actively" in their recalled case.
Discussion
The aim of this cross-sectional study was to explore the situation of therapeutic decision making in end-stage COPD with acute exacerbations among different specialties, an area where sufficient evidence is lacking.
Our study has shown that the specialty/department affiliation of the physician is a predictor for end-stage COPD treatment decisions. Our results also indicate that the age of the physician seems to be predictive for a decision against NIV.
In contrast to our study, PEARLMAN and JONSEN [22] , who used a similar case vignette in 1985 to compare quality-of-life considerations in decisions made by internal medicine and family medicine physicians with regard to employing life-sustaining therapy (i.e. invasive ventilation), found no difference between the physician groups and their treatment decisions. In 1988, REGUEIRO et al. [23] found no difference between generalist and pulmonologist care on survival outcomes and costs for patients hospitalised with severe COPD, but did not investigate decision behaviour.
The high importance of the ethical topics in our study is in alignment with other results, such as in the ETHICATT study, where SPRUNG et al. [14] have shown that quality of life (in comparison with value of life) was more important to physicians (88%) and nurses (87%) than to relatives (63%) and patients (51%).
A different approach to end-of-life issues by intensivists and palliative care physicians has been described by JOX et al. [16] ; this can also be observed in our study in the different ratings given to some of the medical ethics questions by the different specialties.
The influence of physician age on medical care decisions has already been demonstrated. MCNEELY et al. [24] surveyed respirologists about the decision to use mechanical ventilation when they approach end-stage COPD patients. They were able to show that physicians who have been practising longer tended to use a more physician-than patient-centred approach and also that they were more likely to withhold invasive ventilation for patients who abuse alcohol. Similarly, in a survey in Singapore in 2013, MALHOTRA et al. [32] found different recommendations for life-prolonging treatments according to the years of experience of the physician. DELGADO et al. [33] further found that older physicians were less likely to order a spirometry test or to consider tobacco to be a major risk factor in a case vignette with COPD symptoms.
LÓPEZ-CAMPOS et al. [13] found a high variability of hospital resources for acute care of COPD patients, which may be an attributing factor for treatment differences.
Strength and weaknesses
To the best of our knowledge, this is the first study of treatment decisions in end-stage COPD with acute respiratory failure by physicians from different specialties/departments. Data quality can be assumed to be high due to the number of respondents in all groups, almost 100% of questions answered, a balanced decision distribution in the case vignette and a normal distribution of the time needed to fill out the survey. Furthermore, it was possible to investigate a population of respondents who are regularly involved in the treatment of similar patients and who indicated that the questionnaire covered a topic relevant to their work. In addition, the participating physicians were very experienced and highly trained.
However, there are certain limitations. First, the recruitment of the participants through medical societies probably led to a selection bias, which may have been enhanced further by the fact that mainly physicians with a high level of interest in the topic of the questionnaire responded. This probably contributed to the low return rate, as well as the short time frame for the survey response during the Austrian summer holidays and the fact that no direct reminder mailings were possible. Also, it cannot be excluded that an unwillingness to face emotionally difficult survey questions influenced the participation rate.
Second, neglecting to explore physicians' medical knowledge and familiarity with guidelines (as the case vignette had been concisely designed to not examine this) and the local situation (i.e. availability of NIV) renders it impossible to make any statements about how the level of knowledge (i.e. knowing the indication, strengths and limits of NIV and palliative care) and the availability of resources influenced the different decisions. Also, religious affiliation was not asked for, but may influence ethical values and decision making [14] .
Third, additional validation of the case vignette and questionnaire is needed, even though measures (as described) were taken to improve study quality.
Fourth, results from case vignettes may differ from real-life situations due to a social desirability bias and the absence of real-world conditions such as time constraints, work load, etc. [34] . Also, the answer in the case vignette was only for an either/or instead of allowing contemporary combination of NIV, standard therapy and palliative care measures.
Fifth, as the case vignette mirrors a specific clinical situation and the respondent cohort is a narrowly selected population, it is not possible to extrapolate our results into any other area of end-of-life decisions where similar questions may be asked, e.g. in neonatology for children facing limited life expectancy.
Sixth, due to the study design (as the primary aim of the study was to uncover differences and only secondary to find potential relationships), causality cannot be inferred.
Interpretation, relevance and remedies Even though decisions under uncertainty are typically multifactorial, we assume the differences in the chosen treatment pathways are likely caused by an availability bias, as respondents tended to vote for therapies that they use regularly and know well. Also, it may be inferred that practical knowledge of certain treatments like NIV is limited. Additionally, different medicoethical values and beliefs may affect decision making at a group and a personal level.
As physician age seems to be predictive against a decision for NIV, it can be hypothesised that factors like greater experience lead to better prognostic judgement and less aggressive proceedings. It is also possible that knowledge of newer therapies decreases with increasing physician age. This is supported by the observation that physician age was not a predictor for or against palliative therapy.
Even though the participating physicians were very experienced and regularly made end-of-life decisions, half of them indicated that these decisions were emotionally stressful for them.
The differences observed in the survey with regard to treatment of end-stage COPD patients may possibly result in over-or undertreatment of this highly vulnerable patient group. In the case of overtreatment, patients who have very low life expectancy and very limited health-related quality of life might be subjected to useless and even burdensome interventions (e.g. invasive mechanical ventilation), which might even decrease quality of life and prolong suffering. Conversely, in the case of undertreatment, patients might be denied access to beneficial interventions such as NIV.
We believe a remedy to be the continued medical education of all healthcare professionals about the scope of interventions in COPD. In addition, medical ethics and medical decision making should be an integral part of every physician's education, as well as joint educational formats (fostering peer-to-peer interaction across specialties). Local clinical ethics committees could be of additional help.
Conclusions
Physicians from different departments make different treatment decisions in end-stage COPD patients with acute exacerbations. This may lead to over-or undertreatment. Therefore, further research about treatment decision heuristics and influential factors in this special situation, as well as training in ethics, end-of-life decision making and coping strategies, is of paramount importance.
